KINEMATICS OF MACHINERY.
spaces, and draw radii through the middle of the teeth divisions.. Lay of half the thickness of the tooth at the pitch line (as obtained from the construction on developed pitch line MM*) each side of these middle radii upon the circle M^Mj  then lay off half the thickness of the top in a similar way on the circle A^A^ and half the thickness at the bottoms on the circle R^R^    The half thickness at positions intermediate between the pitch circle and the addendum or root circles can also be laid of! on the corresponding circles in, the plan, taking as many such thicknesses as the desired accuracy requires.    The  method of   finding these intermediate points is indicated in Fig. 128.   Through the points thus found, the curves A1M1R1 can be drawn, giving the plan of the large ends of the teeth.    To complete the plan of the wheel we may proceed as follows: Draw radii from Alf Ml9 Rl9 etc., to Qlm9 then lay off Aa, on the side elevation, equal to the desired length of the tooth, or the face of the gear, and draw amr parallel to AMR:, from a, m,and r, points lying in elements from Q to J, M9 and R, respectively, carry lines across parallel to QQ^ then circles with Ql9 as a centre and tangent to these several parallels are the projections in the plan of the addendum, pitch, and root circles for the small end of the teeth.   As all elements of the teeth converge in plan at Qlfthe intersections of radii through Al} Ml9 and Rl with these circles last drawn locate points al9 ml9 and rl in the plan of the small ends of the teeth.    Curves through these intersections, with the portions of the radial   elements intercepted  between   them  and   the  outer curves, will complete this projection of the teeth.    Eeturuing to the side elevation, the lines aa, mm, and rr, are the projections of the smaller addendum, pitch, and root circles.    To complete the side elevation of the teeth project across (parallel to Q^) from the various points on AlAl to AA; from M^M^ to MM; from RlRl to RR, etc., and draw curves through the intersections thus made. This will give the side elevation of the large ends of the teeth by passing curves through  the  corresponding intersections.     In  a similar way the side elevation of the smaller ends is obtained, and elements through Aa, Mm, Rr, etc., completes this view.    It is